Abstract. We investigated song sharing and dispersion of song types in the wild in a colour-marked population of the non-migratory Nuttall's white-crowned sparrow, Zonotrichia leucophrys nuttalli. The songs of fathers, their male progeny (sons), and the neighbours of the sons at recruitment sites were analysed spectrographically and compared qualitatively and quantitatively. To determine whether a son's song more closely matched that of his father or a neighbour at the site settled, we subjected frequency and temporal characteristics of songs within each father-son-neighbour triad to multivariate cluster analysis. The songs of 14 of 16 sons clustered with their neighbours' rather than their fathers' songs, confirming that song matching of neighbours is an integral component of territory settlement by juveniles. Principal components analysis of frequency and temporal measurements of song within a dialectal area show that songs group into neighbourhoods and are non-randomly distributed. Multivariate analysis suggests that sons may entrain on frequency and temporal characteristics of a neighbour's song without matching phrases or complex syllables. Implications for models of instructive versus selective learning are discussed. The timing of closure of the sensitive phase, the length of the silent interval between the sensory phase and plastic song stage, and the time to song crystallization remain open questions in song ontogeny.
Abstract. We investigated song sharing and dispersion of song types in the wild in a colour-marked population of the non-migratory Nuttall's white-crowned sparrow, Zonotrichia leucophrys nuttalli. The songs of fathers, their male progeny (sons), and the neighbours of the sons at recruitment sites were analysed spectrographically and compared qualitatively and quantitatively. To determine whether a son's song more closely matched that of his father or a neighbour at the site settled, we subjected frequency and temporal characteristics of songs within each father-son-neighbour triad to multivariate cluster analysis. The songs of 14 of 16 sons clustered with their neighbours' rather than their fathers' songs, confirming that song matching of neighbours is an integral component of territory settlement by juveniles. Principal components analysis of frequency and temporal measurements of song within a dialectal area show that songs group into neighbourhoods and are non-randomly distributed. Multivariate analysis suggests that sons may entrain on frequency and temporal characteristics of a neighbour's song without matching phrases or complex syllables. Implications for models of instructive versus selective learning are discussed. The timing of closure of the sensitive phase, the length of the silent interval between the sensory phase and plastic song stage, and the time to song crystallization remain open questions in song ontogeny. 1998 The Association for the Study of Animal Behaviour Vocal learning occurs in many oscine species (e.g. Kroodsma & Baylis 1982; Catchpole & Slater 1995; Baptista 1996) , but tutor choice in the wild differs among taxa and is poorly known. Depending on the species, the tutor chosen may be the father, a neighbour, or some combination of both. For example, in several species of Darwin's finches ('geospizines'), most males acquire song from fathers during the dependency period prior to dispersal from natal areas (e.g. Bowman 1983; Gibbs 1990; Grant & Grant 1996) . Similarly, most zebra finches, Taeniopygia guttata, in the wild learn songs from their fathers (Zann 1990 (Zann , 1996 . In contrast, Bewick's wrens, Thryomanes bewickii, learn songs while in the care of their fathers but acquire additional songs from territorial neighbours at sites where they settle in the autumn (Kroodsma 1974) . Yearling indigo buntings, Passerina cyanea, learn songs de novo from neighbours while settling on non-natal territories in their first spring after migration (e.g. Payne 1983; Payne & Payne 1993). Young song sparrows, Melospiza melodia, appear to learn songs from several neighbours while 'floating', but when settling tend to crystallize single song types that match those that are shared among neighbours (Beecher et al. 1994) . Brood parasitic viduine finches present a special situation. Fledgling indigobirds, Vidua spp., learn allospecific songs from their estrildid finch foster parents, but also acquire conspecific songs from adult indigobirds later in life (Payne 1985 (Payne , 1990 . Thus, in addition to tutor choice, there appears to be a wide variation in the timing of song learning among passerines. Cavalli-Sforza et al. (1982) termed learning directly from fathers 'vertical tradition' and learning from unrelated birds 'oblique tradition'. This distinction can help to clarify the genetic consequences of song transmission (Cavalli-Sforza et al. 1982) . If song learning is vertical, it implies that genes are being passed concomitantly with song; if it is oblique, song transmission may occur between unrelated individuals (Baptista & Gaunt 1997) .
